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ve rtical pr ofiles of a e r o s ols and clo tLds ha v ebe en obs erved witha c o mpa c t
vertical ly lo oking Mie s c atte ring lidaLrin Tsukuba, Ja'pap･ T he lidar syste m
e mploys a s e c o nd ha rm o nic s N d:Y A G la s er and a r e c elVlng tele s c ope with a
diam eter of 35c m. T he syste misin stal led in a C ontain e r vd tha windo w on thelo of,
a nd it 亡 an be ope mted e v e nit rain s･ We ha v e sta rted obs erv atio n with the lidar in
Ju n早 19 9 6, and w e have be e n obs erving v e rtical profile of a e r o s ols a nd clo llds
c o ntintlO u Sly o v er TsuktLba･ Ty pical diu rnal v ariatio n of the atm o sphe ric
bo undary laye r structu r e and ch ange s with1o nge r tin e
.
s cale s ar e obs e r v ed･ We
ha v e r e c e n tlys artedsi mi 1ar obs e” atio ninJaka r t a,Indo n e s la･
1. htr odu ctio n
li dar s ar e u s eful fo r n e a s u rmg distribution of a e r o s olsI W e ar e c o ndu cting
obs e rvatio n of a ero s ols using gro und ba s ed lidar sin Ts ukuba. On e ofthe purpo s e s
ofthe obs er v ation is 1:0 COn Stru Ct a distri butio n m odel of a ero s ols which c an be
us ed in a clim ate m odel. Itis c o n s equ ently r equir ed to obtain qu antit ativ e v e rtical
pr ofile s of a er o s ol e xdn ctio n c o effic e nt 丘
.
o m 止da r obs e r v atio n･ A lida ris a v e ry
go od m ethod for m e a st m ng distri btltio npatte m of a e r o s ols and clo ud wi tha high
spatial res olutio n. It is, ho w e v er, ge n e r ally difBc ult to obtain
■
extinctio n
c o effkie nt qu an 1ita也v ely 丘
.
o m aM ie s c atte ringlida rda t a. T he r e ar etw o u nkn o w I
param ete rs, e xtin ctio n c o efBcie nt and ba 亡ks c attering c o efBcie nt, in the lida r
eqtl atio n, aLnd itis m athe m atical ly n otpo s sible to s olv e the equ atio n unle s s 皿ak ing
a n a s s u mptio n o nthe r ehtio n shipbetw e e nthe s e u nkn o wn p ar am et rs.
A data r edn ctiQ n m ethod which c o mbin e slidar data and datas of a s un
photo m ete r and an a u r e ol m e t e r w a sde v eloped to s olv ethelidar eqtl ation s othat
the r e sultis c o nsiste nt with e a ch othe r. qlantitativ e v e rtical_p
r o丘1e s of a e r o s ols
a nd their.s eas o nal v aria也on w ere obtain ed wi ththis m ethodl). T his m ethod,
how ev e r, is ba s ed o n an as s ump也o n o nho m oge niety of the e xtinctio n to
ba cks c atte ring r atio, a nd‾c o n s equ e ntly the w e athe r c onditio n swher eth is m ethod
c anbe ap plied ar eu mited･ . To s olv ethe s epr oble m s, w eha v e started a study u sing a
Ra m BLn S C attering lidar and a highspe ctr al r e s ollltio n li da r. Als o, w edev eloped a
c o mpa ct v e r也cal1y lo oking M ie s c atte ring lida r which c an be ope r a.ted
c o ntin u o u sly. W e started c o ntin u o u s obs e rva也o n with the c o mpa ct lidar inJtln e
1 99 6 in Ts ukuba.
W e s t ar t ed a sir nilar obs er vation in Jakart a, h don e sia, last ye ar u sing a lidar
system which w a s de v eloped in a joint r e s e ar ch pr ogr am of Ne w En ergy
Dev elop m entOrga niz atio n(NI≡D O)azld h do n e sia nInstitute of Scie nc e(LIPI) .
2. Co n tin u o llSO bs e rva tion of Aero s ols and Clo uds with a Co m pact M ie
Seal:t e ringLidar
T he c o mpa ct M ie s c a tte n nglida r e mploys a s e c o nd ha m o nic sN d:YAG la s e r a s
a light s o llrC e. T he re c eiv lng tele s c ope ba £ adia m ete r Of 3 Sc m. T 九e syste m is
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in staned ina C ont ainer with a w也do w o nthe lo of.2) o bs e rvatio nis being c a ried
out c ontinu o u sly･ Ve rtical profl es of a e r o s ols ave r aged 5 血ute s ar e r e c o rded
ev ery 1 5 min ute s･ Figu r e1 sho w s an e xamples of a ra nge c orre cted tim e-height
indic a tio n du ring o n e m o nth. Sign al in tensity is higher in the brighter are a sin
the figu r e･ T he str o ng signals indic ate s catte ring at clo ud bas e s. Diurnalvariation
of a e r o s olpr ofile is s e e nin Fig･ 1･ Also ch ange sin a e r o s ol distributio I Wi tha tim e
亨C ale of s e v eral daysis s e e nin Fig･ 1･ C hange sin clo ud ba s ehght a s s o ciated wi th
pa s s age of w a rmfro nts ar eals o s e e ni Fig.1.
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Fig. 1 Va ria tio n ofv e rticalpr o丘1e ofa e r o s ols a nd clo udsduring a m o nth.
Figu r e2 shows s e a s onal variation of cloud ba se height. It c a nbe s e e nthat
clo ud ba s eheight ofhighaltitude clo udsis highe rin the s u m m e r a nd lo werin the
winte r. On the othe r h and, clo ud ba s eheight of lo w e rclo uds is lo we rin the
St m e r.
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Fig. 2 Se a s o n alv ariatio n ofclo ud ba s eheight.
Verticalpr ofile s of ae r o s ol extin c tio n c o efficie nt w er e obt ain ed u sing the
Fern aldys m ethod. Figu r e3 sho w s a n e x am ple. In 1:his e x a mplelaye r s of Ko s a or
Asian du st ar eobs e r v ed. W e a r e c o ndll Cting clim atologicalstlldy u sing the s edata.
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Fig. 3 Diu r nalv adatio n ofv er tic alpr o丘1e ofa e r o s ols o v e rTs ukuba,Japan ･
Extinctio n c oefEide nt withagr ay s c ale. Laye rs of Ko s a ar e s e en
at ar o u nd 3-8 kn altiude.
3. O bs e r v atioJIOf Ae r o s ols and Clo uds with M ieSc atte ringLidar s
in Jaka rta
W e･r e c e ndy sta rted li 血obs e r v ation in Jak ar ta, h do nesia in the NI∃D O
-LIPI
joint pr ogr am. T he lidar syste m c o n sist of thr e elida r s, tw o M ie s c atteringlida r s
and on e diffe r e nti alabs o rp也on lidar(DIÅL)in stal led at thr e elo c ations in Jakarta.
Prim a ry pu rpo s e of the lidar syste n is for studying a t m o sphe ric bo undary hyer
stru ctu r e and tr a n sportatio n of air pollutants ov e rJaka rta. T hr e elidar ar elo c ated
alo ng a lin eperpendic ular to the c o astl血e to obs erv e transpor t atio n by s e a/land
br e e z e.
The M ie s c attering h d訂 S e mploy c o mpa ct fLa shlamp pu mped N d:YA G la s e r s
ope r ated at 10 64n mfunda m e ntal. T he 止dar sarein staued in shelte r s a nd dir e c t ed
ve rtical ly. T he DIALsyste m e mploys tw o N d:YA G la s e rpll mPed opticalpara 皿 etric
o s cillato r s. T he syste m is als o in sta皿ed in a shelte r. T he D IA ⊥ is de signed fo r
m e a s u ring･distriblltio n of o z o n e a nd S O2in the ne a rU Vr egio n, and N O2 in the
4 50- n m region . It has s c arning c apability. It c an be ope r ated als o a s a v e rtically
lo okingM ie hdar.
Figu r e4 sho w sdiurnal v a riation of a e r o s ol pr o丘1e s m e a stL r ed a工 the thr e e
lo c atio n s. Thetop pan el indic atesthelo c atio n clo s eto the c o a st, the mi d dle and the
botto m indic ate lo c atio n s ap pro xin atdy,10 km and 2 0 km inland. T he stru ctures
aLr e Si mi lar
,
bul:it c a nbe s e e nthat bo u nda ry layer height is higher in inland.
Als o
,
ti血 e delay in the stru ctu r e sar e s e e n. Fig甘r e 5 sho w s bo u nd ary layer
?t ru ctu r ein the w et s e a s o n(up pe rpa n el) a nd dry sea s on (lo wer p an el)･ T ho ughit
lS aPr euJ nin aェγ re s ult, it s e e m sthat: the height stru ctur eis v e ry diHe r e ntin w et
a nd drys e a s o n s･ W eplanto c o ntin u e obs e r v atio nand clim atologicalstudy.
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Fig.4 diu r nalvariatio n ofa e r o s olpr o丘1e s m e as ured atthethr e elqc atio n s
inJakarta.
971230- 980105 Ancol
′
‾ ■
ヽ
∈
吉 4
■J
.⊂
晋2
コ:
I
i
_
I..
1.Jt
[
' 轟
■
芸
も1
一
軒
6
′
-
I
鼻4
IJ
.=
骨z
=
0 1 2
970925･ 970927
也_ .チ
3 4 5 6 7
Day
9710 05- 9710 07 LIPI HQ
′
■
ヽ
量4
●J
J =
晋z
=
1 2 3
ー0 1 2
Day Day
一
睡
Fig.5 Preliminaly restJltshow血gdiffer e n c ein bo unda rylayer
stru c t u r einthe w etsea so n anddry se as oninJa太a rta.
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